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Background and importance: Pan-regional (i.e. cervico-thoraco-lumbo-sacral [CTLS]) spinal epidural
abscess (SEA) is rare: only 7 cases have been reported to date.
Clinical presentation: A 68 year old male, without immunosuppression, presented with severe thoracic
back pain and fulminant septicaemia. CT and MRI revealed a Pan-regional CTLS SEA associated with
multi-level discitis, vertebral body osteomyelitis and facet joint septic arthritis. Blood cultures grew
Staphylococcus aureus sensitive to ﬂucloxacillin and rifampicin. Given the extent of suppuration, the lack
of a clinical spinal ‘level’, as well as haemodynamic instability, neurosurgical management was
conservative: with intravenous ﬂucloxacillin and rifampicin. Over several weeks, his condition slowly
improved: but at no point was any spinal ‘level’ apparent neurologically. He eventually made a complete
clinical and radiological recovery without any operation which was maintained at one year review.
Conclusion: Even pan-regional CTLS SEA with multi-level discitis, vertebral body osteomyelitis and facet
joint septic arthritis can bemanaged non-operatively. A complete clinical and radiological resolution can
be achieved with antibiotics alone.
Crown Copyright © 2014 Published by Elsevier B.V. This is an open access article under the CC BY-NC-SA
license (http://creativecommons.org/licenses/by-nc-sa/3.0/).Introduction
Spinal epidural abscess (SEA) is an uncommon but potentially
severe infection that can result in signiﬁcant neurological morbidity
and death [1–5]. SEA can involve any spinal level; and, in one third of
cases, extend over more than 6 vertebral segments. Extensive multi-
regional SEA, however, are rare: only n = 12 cervico-thoraco-lumbar
(CTL), and n = 7 pan-regional cervico-thoraco-lumbo-sacral (CTLS)
have been reported to date (Table 1).
In recent years, there has been a trend with even extensive
multi-regional SEA towards operative intervention; with multi-
level laminectomies and in some reports, blind irrigation through
inserted catheters [2,4,5]. We present the case of a pan-regional
CTLS SEA which was managed entirely non-operatively.osurgery, the Townsville
nsland 4810, Australia.
am),
r B.V. This is an open access articleCase report
This 68-year-oldmale presented to his local hospitalwith severe,
thoracic back pain and pyrexia. There was a past medical history of
cerebral palsy (with long-standing right hemiparesis: leg affected
more than arm), traumatic burst fractures and hypertension.
Neurological examination revealed evidence of only long-standing
right hemiparesis (the patient conﬁrmed that no new changes were
present) with 4+/5 weakness, prominent spasticity, but normal
sensation. Sphincteric function was also normal. Upon admission his
condition rapidly deteriorated: with septicaemia, hypotension, confu-
sion, paroxysmal atrial ﬁbrillation and oxygen desaturation requiring
Intensive Care. Full blood count revealed a leukocytosis (13.8 × 109/L)
with neutrophilia (90%), whilst C-reactive protein was markedly
elevated at 500 mg/L. Blood cultures subsequently revealed Staphylo-
coccus aureus that was sensitive to ﬂucloxacillin and rifampicin.
MRI revealed a pan-regional CTLS SEA associated with numerous
focal collections extending from C4-T10 ventrally, spiralling down
from T1 to L2 dorsally. These loculated collections distorted the thecal
sac and caused mild canal stenosis: however, there were no signal
changes within the spinal cord. In addition, there was discitis withunder the CC BY-NC-SA license (http://creativecommons.org/licenses/by-nc-sa/3.0/).
Table 1
Reported cases of extensive multi-level spinal epidural abscess (SEA): n = 12 cervico-thoraco-lumbar (CTL), and n = 7 cervico-thoraco-lumbo-sacral (CTLS).
Reference,
publication year
Age, sex Associated conditions Presentation Abscess
location
Outcome Organism Management
Stewart et al.,
1981
59 y F None Weakness and sensory
loss, UMN signs
CTL Full recovery MSSA Antibiotics only
Mampalam et al.,
1989
25 y F IVDA, Pleural empyema Pain, fever CTL Persistent discitis MSSA Antibiotics only
Lin et al., 1991 2 y M None Neck stiffness, back
pain, fever, irritability
CTLS Full recovery MSSA Antibiotics only
Wheeler et al.,
1992
51 y M Diabetes Lower limb weakness,
UMN signs
CTL Full recovery S. Constellatus Antibiotics only
Duc et al., 2001 76 y F Chemotherapy for rectal
adenocarcinoma, foot ulcer
Pain, functional decline
and frequent falls
CTL Full recovery MSSA Antibiotics only
Panagiotopoulos
et al., 2004
80 y M IHD, UTI Low back pain, fever,
lower limb weakness
CTL Full recovery MSSA Multi-level laminectomies,
irrigation and antibiotics
Ansari et al., 2004 50 y F Diabetes, splenectomy,
epidural catheter insertion
Fever, confusion and
meningism
CTL Full recovery MSSA Multi-level laminectomies,
blind irrigation and antibiotics
Urrutia et al.,
20061
36 y M None Pain, fever CTLS Full recovery Peptostreptococcus Multi-level laminectomies,
blind irrigation and antibiotics
Riaz et al., 2007 56 y M None Quadriparesis CTL Full recovery MSSA Multi-level laminectomies,
irrigation and antibiotics
Van Bergen et al.,
2008
50 y M Recent abdominal surgery Back pain, fever CTL Full recovery MSSA Antibiotics only
Smith et al., 2009 27 y M Chron’s disease (on
high-dose steroids)
Right sided numbness
and hemiparesis, neck
pain, fever
CTLS Repeat operation 1 week
later for recurrence
MSSA Multi-level laminectomies,
irrigation and antibiotics
Ghosh et al., 2009 7 mo F None Fever, irritability,
decreased movement
in right lower limb
CTL Full recovery MRSA Antibiotics only
Elsamaloty et al.,
2010
53 y M Diabetes, toe ulcer Quadriplegia, fever CTL Improved motor power in
4 limbs, no improvement
in bladder/bowel function
MSSA Multi-level laminectomies,
irrigation and antibiotics
Connealy et al.,
2010
29 y F Pregnancy (no epidural
used)
Horner syndrome,
headache
CTL Full recovery MRSA Multi-level laminectomies,
irrigation and antibiotics
Tahir et al., 20102 38 y F IVDA, Hepatitis C Lower limb weakness,
UMN signs
CTLS Full recovery MSSA Multi-level laminectomies,
blind irrigation and antibiotics
Present report,
2010
68 y M Hypertension,
cerebral palsy
Pain, fever, confusion
and meningism
CTLS Full recovery MSSA Antibiotics only
O’Brien et al.,
2011
71 y M Diabetes Low back pain, difﬁculty
ambulating, urinary
retention
CTLS Full recovery MSSA Antibiotics only
Ronald et al.,
2011
38 y F IVDA, pregnancy, epidural
catheter insertion
Pain, fever, lower
limb weakness
CTL Full recovery MSSA Multi-level laminectomies,
irrigation and antibiotics
Burton et al.,
2013
30 y F Pregnancy (no epidural
used)
Low back pain,
urinary retention,
lower limb weakness
CTLS Recovery of lower limb
power, required
bladder catheterisation
MSSA Multi-level laminectomies,
irrigation and antibiotics
M, male; F, female; CTL, cervico-thoraco-lumbar; CTLS, cervico-thoraco-lumbo-sacral; SEA, spinal epidural abscess; MSSA, methicillin-sensitive S. aureus; MRSA, methicillin-resistant
S. aureus.
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L3/L4 and L5/S1; left L5/S1 facet joint septic arthritis; and C7/T1
paraspinal pyomyositis (Fig. 1).
Given the widespread extent of suppuration, the lack of signiﬁcant
focal SEA correlating with a ‘spinal level’, as well as haemodynamic
instability, neurosurgical management was initially conservative.
Intravenous ﬂucloxacillin and rifampicin were commenced on the
advice of Infectious Diseases. The pyrexia gradually lysed, and systemic
inﬂammatoryparametersandclinical conditionprogressively improved.
Trans-oesophageal echocardiography excluded infective endocarditis.
Our patient was eventually successfully weaned from the
ventilator, andwas thereafter transferred to theward: he completed
6 weeks of intravenous antibiotics followed by 2 months of oral
Clindamycin. On discharge, he could mobilize independently. At 1-
year follow-up he maintained his pre-morbid status. Repeat MRI at
one year conﬁrmed complete SEA resolution (Fig. 2).
Discussion
SEA were once considered rare: however, the incidence has
been rising primarily due to an ageing population and increasedprevalence of intravenous drug abuse [1,2,4,5]. Most SEA occur in
adults with contemporary reviews quoting mean age between
51.4–65 years, with male-to-female sex ratio of 1:0.60 [1,2,4,5].
Hawkins et al. reported a series of 9 paediatric patients, whose
mean age was 9 years with male-to-female ratio of 1:0.7 [6].
The diagnosis may be obtained on blood cultures in approxi-
mately 60% of SEA [2]: however the yield is greater when direct pus
samples are obtained (e.g. interventional radiology) [1,4,5].
Infection can result from haematogenous spread from a distant
focus (approx. 50%) [5], direct spread from contiguous vertebral
osteomyelitis or disc space infection [5], or by direct inoculation
(e.g. trauma, operation, epidural steroid injection, lumbar puncture
or epidural catheterization) [6]. Less commonly, there is no
identiﬁable source [7]. Risk factors for SEA include diabetes
mellitus, intravenous drug abuse, renal failure and haemodialysis
and immunosuppression, spinal implants, epidural catheter inser-
tion and pregnancy [1,2,4,5]. Of signiﬁcance, our patient had no
obvious risk factors.
The most common causative pathogen (approx. 60–75%) associ-
ated with SEA is S. aureus (with the majority being methicillin-
sensitive S. aureus and the remainder methicillin-resistant). Less
Fig. 1. T1-weighted post-gadolinium sagittalMRI of full spine on admission.A pan-
regional (i.e. cervico-thoraco-lumbo-sacral [CTLS]) spinal epidural abscess (SEA) is
demonstrated. Focal SEA distort the thecal sac and cause mild canal stenosis but
without cord signal change. Discitis with vertebral body osetomyelitis is present at C5/
C6, T4/T5, T8/T9; discitis alone at L3/L4 and L5/S1; and left L5/S1 facet joint septic
arthritis.
Fig. 2. Post-contrast sagittal MRI of thoracic spine: Left pre-treatment, Right
post-treatment at 1 year review. Previously described diffuse SEA, dural
enhancement, with discitis and vertebral body osteomyelitis have completely
resolved at one year review.
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epidermidis and gram-negative bacteria such as Pseudomonas and
Escherichia coli [1,2,4,5]. Rare case of Bartonella henselae has been
reported in children [6]. Infectionwithgram-negative organismsmay
be more common in intravenous drug abusers. The pathophysiology
of spinal cord injury theoretically includes ischemia from direct
compression, or vascular disruption from septic thrombophlebitis [7].
SEA distribution reﬂects anatomical considerations. Dandy noted
that the size of the epidural space (ES) follows variations in cord size,
and is essentially dorsal to the spinal neural elements (since,
ventrally, the dura is closely applied to the vertebral canal from C1
to S2) [8]. Harbouring loose areolar tissue and epidural veins, the ES
has its greatest depth dorsally between T4-T8 and caudal to L2 (it is
widely circumferential at S2) [8]. SEA are therefore more common in
the dorsal thoraco-lumbar spine [1,2,4,5]: however, SEA can beventral where infection is contiguous with discitis or vertebral
osteomyelitis. Because the ES has no longitudinal anatomic boundary,
and is contiguous with the retroperitoneum and mediastinum
through the intervertebral foramina [8], SEA may span the entire ES
and the posterior body wall spaces. Despite this possibility, the
majority of SEA span less than 3–4 spinal segments: extensive multi-
regional spinal SEA have only been reported in n = 7 previous cases
(see Table 1).
The ‘classic’ triad of back pain, fever and neurological deﬁcits is
rarely encountered with SEA [6]. Instead, most patients present
back pain, fever and elevated inﬂammatory markers with positive
blood cultures [1,2,4–6].
MRI typically reveals a soft tissuemass that is iso- to hypo-intense
on T1WI, but hyper-intense on T2WI. Contrast enhancement,
however, is dictated by the pathogenetic stage of SEA at presentation.
Thus, approximately 70% of SEA present in “phlegmonous” stage: i.e.
thickened, inﬂamed (solid) granulation tissue with multiple embed-
dedmicro-abscesses.MRI here reveals diffuse homogenous enhance-
ment, or slightly heterogeneous enhancement. In the remainder, a
uniformly enhancing rim encloses a liqueﬁed hypo-intense core of
homogenous uniform pus [9]. Some aspects indicated a “phlegmo-
nous” SEA in our case (Fig. 1).
The principal goals of SEA management are to: 1) eradicate
infection, 2) decompress neurologically signiﬁcant focal spinal cord
compressions, and 3) preserve spinal stability [3]. The standard
approach to SEA has therefore remained unchanged since the early
part of this century with large retrospective reviews advocating
immediate surgery [2,4,5]. Medical management of SEA has been
advocated for selected cases: 1) age greater than 50 years [1], 2)
extensive multi-regional SEA (see Table 1) [4], 3) absent neurologic
deﬁcits [4], 4) complete neurological deﬁcit spanningmore than 36–
72 hours [7], 5) patient refusal for surgery [7], or 6) those with poor
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preferred for the total pan-regional CTLS SEA seen in our case.
Notwithstanding, recent case reports have suggested a trend
toward surgical drainage even for extensive multi-regional SEA (see
Table 1). Table 1 demonstrates n = 12 prior CTL SEA, and n = 7 prior
CTLS SEA: our case therefore represents the seventh reported case of
total pan-regional CTLS SEA. Demography for multi-regional SEA
appears similar from restricted level SEA: thus, males and females are
represented almost equally (n = 10 males), with a median age of
50 years (range: 7–80 years). N = 11 patients had signiﬁcant co-
morbidity (n = 4 diabetes mellitus), the most common aetiological
organism was S. aureus (n = 17). Clinical presentations had ranged
from back pain to paraplegia: n = 11 had signs of spinal cord injury
(one patient presentedwith confusionwithout neurologic deﬁcit and
another presented with Horner’s syndrome), n = 2 had undergone
prior epidural catheter insertion, n = 3 was an intravenous drug
abuser and n = 5 had distant sources of infection. Signiﬁcantly, our
patient had no risk factors for infection, had not undergone any
invasive procedure, and had no distant source of infection.
Table 1 demonstrates that 4 cases of pan-regional CTLS SEA
underwent operative intervention: with multi-level laminec-
tomies and blind irrigation. For instance, Urrutia and Rojas
performed C3-5, T5-6 and L4-5 laminectomies and irrigated the
ES with “several litres” of normal saline via a paediatric urinary
catheter which had been blindly passed [10]. Whilst Urrutia and
Rojas reported successful outcomes, there is an obvious risk to the
spinal cord during such ‘blind’ manoeuvres. Such iatrogenic risk
would be presumed maximal with “phlegmonous” SEA where
solid/semi-solid tissue prevails rather than uniform pus: i.e. in the
majority of SEA. Such iatrogenic risk should be ﬁrmly stated during
comprehensive consenting, and balanced against the theoretical
beneﬁts of surgery. This would be especially the case where there
is an absence of a focally large SEA that correlates with a ‘spinal
level’ clinically, as in our case.
The decision to not operate is always challenging for a surgeon.
In their review of 82 patients, Adogwa et al. found that, in patients
50 years of age and older, surgery was not associated with superioroutcomes when compared with antibiotic therapy alone [1]. Such
results accord with ours, and endorse conservative management
for extensive or pan-regional SEA where there is an absence of
concomitant neurological signs.
Conclusion
We present a case of total pan-regional (CTLS) SEA, without
immunosuppression, which was associated with multi-level dis-
citis, vertebral body osteomyelitis, facet joint septic arthritis and
focal pyomyositis. Pan-regional SEA can therefore be managed
entirely non-operatively: a complete clinical and radiological
resolution can be achieved with antibiotics alone.
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